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Quick guide
Figure 1. Young adult tuatara from North 
Brother Island with a regenerating tail (Photo 
by Alison Cree).What is a tuatara? The tuatara 
is a modern reptile found only in 
New Zealand (Figure 1). Although it 
superficially looks like a medium-
sized lizard it is in fact the only living 
member of the Rhynchocephalia, a 
group of animals that were successful, 
globally distributed, and ecologically 
diverse during the Mesozoic, alongside 
dinosaurs. A wealth of molecular 
and fossil evidence shows that 
Rhynchocephalia are the closest 
living relatives of Squamata (lizards 
and snakes), and that the two groups 
diverged about 250 million years ago. 
Therefore, humans are more closely 
related to kangaroos, for example, than 
the tuatara is to a lizard. 
In New Zealand there are about 32 
natural populations of tuatara living 
on small offshore islands, a few island 
reintroductions, and at least one 
reintroduced mainland colony on the 
North Island. Most of these populations 
include just tens or hundreds of 
animals, but there are estimated to 
be at least 30,000 on Stephens Island 
(Takapourewa).
Tuatara spend most of the day in 
burrows or basking in the sun. They 
are most active at night when they use 
their large eyes to detect moving prey 
such as darkling beetles, weta, spiders, 
snails, lizards and sometimes juvenile 
tuatara. On Stephens Island, tuatara 
benefit greatly from sea birds such 
as the fairy prion (Pachyptila turtur): 
the birds provide food directly in the 
form of hatchlings and eggs. Wastes 
(egesta and carcasses) contribute 
marine resources to the island’s food 
web, enhancing the invertebrate prey 
for tuatara. Also, although tuatara are 
capable of making their own burrows 
they often use those made by sea 
birds. The birds do not seem to get 
anything in return. 
How many species of tuatara are 
there? The short answer is just one 
living species: Sphenodon punctatus 
Gray 1831. A second species, 
S. guntheri, was named in 1877 for a 
population living on Brothers Island 
in Cook Strait. This was not widely acknowledged until the early 1990s 
when allozyme data suggested that 
the distinction was justified. However, 
further evidence from mitochondrial 
and nuclear DNA indicates that, 
although the Brothers Island tuatara 
are genetically different from other 
tuatara populations, the difference is 
not significant enough to warrant a 
separate species name.
It remains unclear whether there 
were additional species of tuatara in 
the recent past but fossils show that 
tuatara used to be widespread on 
both main islands of New Zealand. 
These populations, like those of many 
native ground-nesting birds, began to 
disappear soon after humans arrived 
about 800 years ago and began 
introducing mammals, including rats 
and dogs.
Why are tuatara important? 
Being the only living member of 
Rhynchocephalia, one of the six 
major amniote clades (the others are 
Squamata, Testudinata, Crocodylia, 
Aves and Mammalia), makes the 
tuatara an extremely important 
component of extant biodiversity. 
The species has played a key role in 
phylogenetic analyses investigating 
the origins of turtles and estimating 
the divergence dates of major amniote
clades. Although we now know 
that the tuatara does not represent 
the ancestral amniote condition, 
it remains an important reference 
taxon for investigating character 
diversity, polarity and evolution. The 
tuatara is a particularly valuable 
outgroup taxon for comparative 
studies of soft tissue and behaviour 
in lizards. It has also been used as a 
model organism for analysis of skull 
biomechanics. Interest in conservation
management of living populations has
led to considerable research into its 
ecology, behaviour, reproduction and 
population genetics. The tuatara has 
iconic status in New Zealand, where 
it has appeared on stamps and the 5 
cent coin (now withdrawn). Tuatara is 
a Ma¯ori name meaning ‘peaks on the 
back’ (a reference to the spiny crest) 
and the species has been identified 
by the Ma¯ori people as a taonga 
(treasure). 
What is characteristic about 
tuatara? Tuatara exhibit a number of 
unusual characteristics that include 
a specialised feeding mechanism, 
unusual skull structure, cold-adapted  
 
 
physiology, and extreme longevity. 
Their feeding apparatus includes an 
elongate jaw joint, a row of conical or 
pyramid-shaped teeth on the lower 
jaw, and two parallel rows of stout-
bladed teeth on the cranium (maxilla 
and palatine). During feeding the lower 
jaw bites between the upper rows 
of teeth, before sliding forwards to 
tear food apart in a similar action to a 
steak-knife. This relatively high degree 
of food processing may allow tuatara 
to make the most of their food, and 
shows that chewing is not necessarily 
linked to having a high metabolism as 
in mammals. Tuatara are sometimes 
said to lack true teeth, possessing 
instead serrations on the jaw bone: this 
is not true: tuatara do have teeth, but 
they are fused to the jaw bone without 
an obvious boundary.
Unlike many reptiles (but not other 
New Zealand reptiles, such as certain 
geckos), the tuatara can remain active 
at  body temperatures as low as 6°C, 
with its preferred range being about 
21–23°C. They are also long-lived: 
some wild individuals known to live 
for at least 80 years. Sexual maturity 
occurs after about 14 years; however, 
females nest only about once every 
two to five years, and have a clutch 
size averaging a modest 6–10 eggs.
Tuatara are often said to possess 
three eyes but this is misleading. They 
do have an organ on top of their heads 
(a ‘parietal eye’) which is linked to the 
brain and includes lens-like and retina-
like components. Although this organ 
is probably light-sensitive, it is very 
small and covered by scales. There 
is no evidence that the ‘parietal eye’ 
can detect movement or form images. 
A similar organ is found in many 
lizards, and in some species it helps 
regulate homing behaviour. Along with 
an adjacent organ, the melatonin-
secreting pineal gland, the parietal eye 
forms part of a pineal complex that 
may help regulate basking behaviour 
and other circadian rhythms.
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Figure 2. Evolutionary relationships of Sphenodon and body shape variation in examples of its 
fossil relatives. The fossil taxa (Gephyrosaurus, Clevosaurus, Pleurosaurus, Kallimodon and 
Priosphenodon) are drawn approximately to scale and are known from nearly complete skel-
etons.Are tuatara ‘living fossils’, unchanged 
in 200 million years? There is little 
justification for regarding the tuatara 
as unchanged. Aspects of their 
anatomy once considered ‘primitive’, 
such as a complete lower temporal 
bar of the skull, are now known 
not to be. Although some fossil 
rhynchocephalians have a similar body 
plan to the tuatara, they invariably 
show differences in their skull anatomy 
and body proportions (Figure 2). The 
earliest rhynchocephalians, such as 
Gephyrosaurus from the Jurassic of 
Wales, were small and gracile. Others 
include Pleurosaurus from the Jurassic 
of Europe, which was long-bodied 
and aquatic, and Priosphenodon from 
the Cretaceous of Argentina, which 
was a large, heavily built herbivore. 
There are some fossil jaws from the 
Jurassic, Cretaceous, and Miocene 
bearing tuatara-like teeth but we 
know very little about what the rest of 
these animals looked like. The oldest 
fossils that can confidently be called 
tuatara are only about 30,000 years 
old. There is simply no continuous 
record for Rhynchocephalia to track 
any assumed stasis. The phrase ‘living fossil’ lacks a consistent definition and 
obscures context, and should generally 
be avoided. 
So how many fossil 
rhynchocephalians were there and 
where did they go? Over forty species 
of rhynchocephalians are known 
from the Mesozoic and it is unclear 
why only one species survives today. 
The decline of the group has been 
attributed to competition with new 
forms of lizards and/or mammals but 
it could be linked to wider changes 
in the environment. The fact that the 
lineage to which the tuatara belongs 
survived throughout the Cenozoic 
suggests that the tuatara may not be 
helpful for evaluating the fate of other 
rhynchocephalians.
Where can I see live tuatara? Most 
islands on which tuatara live have 
restricted access. However, tuatara 
can be seen on public-access 
sanctuaries such as Matiu/Somes 
Island in Wellington Harbour and Tiritiri 
Matangi Island near Auckland, as well 
as at a mainland sanctuary, Zealandia, 
near Wellington. Captive populations can be visited in many places across 
New Zealand, but perhaps most 
notably at Southland Museum and 
Art Gallery in Invercargill. Outside 
New Zealand they are kept by just 
seven institutions: Chester Zoo (UK), 
Berlin Zoological Gardens (Germany), 
Taronga Zoo (Sydney, Australia), Dallas 
Zoo, San Diego Zoo, St Louis Zoo, and 
Toledo Zoo (all USA).
What does the future hold for 
tuatara? Tuatara have a relict 
distribution and there is growing 
concern that their island habitats will 
become less suitable as climates 
change and sea levels rise. Tuatara 
exhibit temperature-dependent sex 
determination and there is a danger 
that sex ratios will become male 
biased as local temperatures warm. 
Conservation work is therefore 
seeking to broaden and eventually 
restore the latitudinal envelope within 
which tuatara once lived. This work 
involves consultation with local Ma¯ori 
and consideration of the recent fossil 
record for geographic distribution. 
Further research is likely to focus on 
how island populations differ from one 
another in terms of physiology and 
ecology. 
Where can I find out more?
Besson, A.A. and Cree, A. (2011). Integrating 
physiology into conservation: an approach to 
help guide translocations of a rare reptile in 
a warming environment. Anim. Conserv. 14, 
28–37.
Cree, A. (1994). Low annual reproductive output in 
female reptiles from New Zealand. New Zeal. J. 
Zool. 21, 351–372.
Evans, S.E. (2003). At the feet of the dinosaurs: the 
early history and radiation of lizards. Biol. Rev. 
78, 513–551. 
Hay, J.M., Sarre, S.D., Lambert, D.M., Allendorf, 
F.W., and Daugherty, C.H. (2010). Genetic 
diversity and taxonomy: a reassessment of 
species designation in tuatara (Sphenodon: 
Reptilia). Con. Gen. 11, 1063–1081.
Jones, M.E.H., O’Higgins, P., Fagan, M., Evans, S.E., 
and Curtis, N. (2012). Shearing mechanics and 
the influence of a flexible symphysis during oral 
food processing in Sphenodon (Lepidosauria: 
Rhynchocephalia). Anat. Rec. 295, 1075–1091.
Meloro, C., and Jones, M.E.H. (2012). Tooth and 
cranial disparity in the fossil relatives of 
Sphenodon (Rhynchocephalia) dispute the 
persistent ‘living fossil’ label. J. Evol. Biol. 25, 
2194–2209.
Miller, K.A., Miller, H.C., Moore, J.A., Mitchell, N.J., 
Cree, A., Allendorf, F.W., Sarre, D.D., Keall, 
S.N., and Nelson, N.J. (2012). Securing the 
demographic and genetic future of tuatara 
through assisted colonization. Con. Biol. 26, 
790–790.
1Department of Cell and Developmental 
Biology, UCL, University College London, 
London WC1E 6BT, UK. 2Department of 
Zoology, University of Otago, Box 56, 
Dunedin 9054, New Zealand.  
E-mail: marc.jones@ucl.ac.uk,  
alison.cree@otago.ac.nz
